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ABSTRACT 
 
 
 
 
Oil and grease (O&G) are widely used in machine related processes and 
operations. It provides a fluid layer to separate moving surface of machines, 
minimizing heat and friction and hindering surface wear under extreme temperature 
and pressure. Hence electrical and electronic industry (E&E) has the possibility to 
generate O&G in their E&E effluent. However, the O&G content in E&E effluent 
became an issue due to factory located in catchment area. Thus it is strictly needed to 
meet permissible discharge limit of standard A. O&G contamination is hazardous to 
the aquatic environment as it contains toxic substances that are believed to be 
carcinogenic, mutational and exert toxic effects. Physical and chemical treatment 
system are inefficient and costly to remove low concentration of O&G (<10 ppm). 
Hence, the use of biological treatment to treat wastewater sample contaminated with 
O&G from E&E industry was investigated. The biodegradation experiment was 
carried out using Aeromonas hydrophila UTM2 which has been deposited in 
GenBank with accession number KF049214. The O&G sample screened using GC-
MS revealed one of the phenolic compounds which is 2,6-di-tert-butylphenol as one 
of the components. Hence phenol degradation as representative of O&G derivatives 
was also carried out. Parameters such as effect of initial phenol concentration, 
contact time, initial pH, and effect of carbon and nitrogen supplementation on 
degradation of O&G at 200 rpm, 30
o
C were studied in batch system. Aeromonas 
hydrophila UTM2 was chosen for biodegradation study as it showed the higher 
phenol degradation for phenol concentration of 10 mg/L, 50 mg/L and 100 mg/L. 
The highest degradation for phenol was 100% and 70.58% when the medium was 
separately supplemented with glucose (96 hours) and NH4NO3 (120 hours), 
respectively at initial concentration of 50 mg/L phenol. Complete degradation of 
O&G using real E&E wastewater was achieved at initial concentration of 5.19 mg/L 
after 4 hours at pH 7 when the medium was supplemented with tryptone and lactose 
separately. These optimization parameter for phenol and O&G were applied in real 
E&E wastewater subjected for phenol and O&G degradation. Complete degradation 
was achieved for phenol (0.198 mg/L) and O&G (4.88 mg/L) after 2 hours 
incubation in 1 g/L of tryptone and 1 g/L lactose supplementation at pH 7.0 at 200 
rpm and 30
o
C. Therefore, Aeromonas hydrophila UTM2 can be applied for 
degradation of low concentrations of O&G found in E&E wastewater.  
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ABSTRAK 
 
 
 
 
Minyak dan gris (O&G) banyak digunakan dalam proses dan operasi yang 
melibatkan mesin. Ia menyediakan lapisan cecair untuk memisahkan permukaan 
mesin yang bergerak, meminimumkan haba dan geseran serta melindungi permukaan 
daripada suhu dan tekanan yang tinggi. Oleh ini, industri eletrik dan elektronik 
(E&E) mempunyai keberangkalian untuk menghasilkan O&G di dalam air sisa E&E. 
Walau bagaimanapun, kandungan O&G di dalam air sisa E&E menjadi isu berikutan 
dengan kedudukan kilang di dalam kawasan tadahan air, dengan ini ia harus 
menepati had perlepasan piawaian A. Pencemaran O&G berbahaya terhadap hidupan 
akuatik kerana mengandungi bahan toksik yang dipercayai karsinogenik, mutagenik 
dan menunjukkan kesan toksik. Rawatan sistem fizikal dan kimia tidak efektif dan 
mahal untuk merawat kepekatan O&G yang rendah (<10 ppm). Maka, penggunaan 
rawatan biologi untuk merawat air sisa sampel O&G daripada E&E telah dikaji. 
Eksperimen biodegradasi telah dijalankan dengan menggunakan Aeromonas 
hydrophila UTM2 yang telah didaftarkan di GenBank dengan nombor akses 
KF049214. Sampel O&G telah disaring menggunakan GC- MS, mendedahkan satu 
daripada sebatian fenol iaitu 2,6-di-tert-butilfenol sebagai salah satu daripada 
komponen. Dengan ini, degradasi fenol sebagai wakil terbitan O&G juga dijalankan. 
Parameter seperti kesan kepekatan awal bagi fenol, masa interaksi, pH dan kesan 
penambahan karbon dan nitrogen terhadap biodegradasi bagi O&G pada kelajuan 
200 rpm, 30
o
C telah dikaji di dalam sistem kelompok. Aeromonas hydrophila UTM2 
telah dipilih bagi kajian biodegradasi kerana menunjukkan degradasi fenol paling 
tinggi bagi kepekatan fenol 10 mg/L, 50 mg/L dan 100 mg/L. Degradasi fenol paling 
tinggi iaitu 100% dan 70.58% apabila medium telah ditambahkan dengan glukosa 
(96 jam) dan NH4NO3 (120 jam) secara berasingan dengan nilai masing- masing pada 
kepekatan awal fenol 50 mg/L. Degradasi lengkap bagi O&G dengan menggunakan 
air sisa dari E&E telah diperolehi pada kepekatan awal 5.19 mg/L selepas 4 jam, 
pada pH 7 apabila medium ditambah dengan tripton dan laktosa secara berasingan. 
Parameter optimum bagi fenol dan O&G telah diaplikasi untuk air sisa E&E sebenar 
bagi degradasi fenol dan O&G. Degradasi lengkap telah diperolehi bagi fenol (0.198 
mg/L), O&G (4.48 mg/L) selepas 2 jam pengeraman dalam 1 g/L tripton dan 1 g/L 
laktosa pada pH 7.0 dengan kelajuan 200 rpm, 30
o
C. Oleh itu, Aeromonas 
hydrophila UTM2 boleh diaplikasi untuk degradasi O&G pada kepekatan yang 
rendah yang terdapat dalam sisa air E&E.  
  
 
 
 
